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(54) OPTICAL ACCESS SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the rise of cost and to 
eliminate maintenance by arranging optical 

multiplexers/demultiplexers for up/down signals in a remote node 
near a subscriber house and shifting the oscillation wavelength of 
a station side optical transmitter based on the shift quantity of 
the center wavelength of reflected light reflected in the down 
signal optical multiplexer/demultiplexer. 

SOLUTION: Wavelengths are allocated to respective subscribers 
and one optical fiber for a down signal 1 7 is shared between a first 
optical multiplexer/ demultiplexer 13 placed on a station side and 
a third optical mutiplexer/ demultiplexer 4 at a remote node on a 
down signal. A wavelength variable light source 6 scans the 
wavelength and sends it to the first optical fiber 17 with a 
command from a wavelength stabilization control part 59. The 
third optical multiplexer/demultiplexer 4 is provided with a 
reflection filter having the peak of a reflection factor in the 
wavelength except for the wavelength allocated to the respective 
subscribers. Reflected light is detected by an optical power meter 
7 and the shift of the center wavelength is detected as the 

change of a characteristic based on the environment change of the third multiplexer/ demultiplexer 4. 
Then, the wavelength stabilization control part 59 changes the setting of reference wavelength based on 
the shift. 
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1 

^ ^^(^11 ^ srtft^M t SrMt^B i M 

2 Jt^»*3ft s Sffl' «fcE« £ 4x> *PA#sg£>i£ < <D 
fa— «*TKJS 3 i IB 4 * 

»x* 

-f 9 *« -^o^Tf*. #^«"J*^ffi^>b#;&PA*£S 
frgMmHt7 r 4 '*S:ftT**raA#«ftgfi«-C«»i * 

;§x. 

-c*ip A#«*as« & ± 9 *flr»*«asffli * ix#ia« 
^ 2 %y r 4 '*frhftWL £ Jx#»«*g« sax 

^^W^Mt'fcoT, 20 

^#^7 Mr^8'J/E£ix, 30 
j*«aEllMtttllWE«*^7 h*^ttR**JSS;lx-C*iM 

#JPA#«#3!««<089tEffl 9 atOjKfttt»«^bO 
r^^KHJ: 9SWa«t*i/7 Mrt£ 1*5/7 h^ttT, R 
JpA#W#a§««to>b -t9 3t« *#aHt* tt5 r <*r 

[fS*gi 2 ] #»«*3 J; VJPA#iBI<oflMa*gfS 
*A*«^flftia*3*-&^jfi»0**«fti/7 h£±MS 

ii, ttA*«3tS««-effl^*ixfcKa«^!7-- • u-< 
/i^ttJniA#fl!l*aHS«^^»«^a6« *^ JPA#«^ 
#gfB/*7— ■ u^W3fts**^/j:s J: 5^J8«03t5H« 

50 
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i»b(Z)3TyKlcJ;9, #JPA#^OHtrfBitai««l 
b tf> Jt 9 3t«"§-ttffl«lT*S{t-r 5 *SiS ^^^f* 
fcfcS ± 5 tcJpA#*^fl^3t«fS«o*«j|[ft-S:fi|«i 
Six, K*««*tt^B««S^kfta»«BI-fe»tSJniA 

£r*£® t i" 3 1 K!B«cd#T ^ ir ^ 

[ff*3S3] ♦JpA#fc*ix^Jt»«*«9 ST b 
ix, JHlcttK«DST«*©*«*^«Ei-5*l** 
jMft«i:»ffl**-*a^-^3»«E«*ix, 
TB*«*l£ov*-CM:, #»«*aMI*^feJPA#5BT 

fciaSttiSix, JPA#«©ifi<«cE«SJxfc*3*^« 

fSl5te7r>f/^b#«£ix, 5MftSJxfc*T9*fll# 
(ilfi^ffi* 7 r -f 4: #lPA#««>**fl««>li:iWK« 
^^fciPA^ffl**-^^- w-^SrSTRJPA#fi03feS: 
««-?*■! Six, " 

±^»f^ov^li, 3-C«tS"e#*PA#03t 
2^fB«l^b-b9*«^s|fs$jx % KJPA#ffi*f— ^ 

KEiftffl y r «<'<*Mxmm 3 ^smkst? 
&m£ftxmmmiftyT4/<^mm£ti. mmxmm 

iii*77-f b4>« s tt*s«*s««-cawi s 

oisst-stt^o tf=i ^ &^-tz>&mty 4 as* 9 
**aai*nr«re!isi*^*»-e**Six, ftute^ 

^^if-^^ i/-^ 7 fcBE* 1 *77^/<S:gtRi 3 3fe 
^8BE*Jx. 

7F^, BtjfB^ 1 itfjfflK* *2**»S 

#SPA#«3tai«*!I^SfrlB#J 9 STO^ftf^^ffiiJ^^bO 
= KtcJ:9WIE«*S/7 h*K*ti/7 HSixT, ^ 
aPA#«*36««^fe± 9 SixS w fc 

4 1 ««fc±t«»A#«^)#*g«aioA* 

««c»fBJB3**»»»4a>**««i/7 h^^fiS>ISi 
■*-5W«aa***7^/w^d«E«Six, ^«^ff^ 
0«fttt»««*S?*<k§SllKiJ: 9»***{b*ix, UP 

#«*aMtai*» b mm t-^t $ jx, *p a#«^ks«/< 
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3 

ft, 

[ffr£is 5 ] A^f-^-ft^ftfcft^fd <9^r<b 

ft, ICIi^f] •) S t^«<0)feft tJr^Sit 51 1 

^if*^f«ij(c, mm<o mx^<D%m^^-r^ io 
ft, 

x©fiftfTt) jfcft-si-asjgff SftKJB 1 -e^ss-e^s 

£ftT, f ffl3tt- u-^ LTI l*7r^^ 

ft, ft&£frtzmT<oft,m%-iz®.mmft.7T^'<$:i&x 

#in A#fld3te£ft*-ettH * ft, 20 
•e«-*PA#«*aHs«t*>b± t> %m m*mm $ft#ian 

3t 7 r -Y ^igffi £ ft, 2 3fe-e>^««|c iUf 

S2)t77^ *ft#s«d3ts««-ea»i $ ft 

5 3tr ^ -fe * fo o r , 

KJt*»ftfc«ft »E*fll-»Srtt* 1 3frfr»» 30 

ttH 3 1 1 fcfcRJB 3 

*-*££ffl^-C\ ^3 3t^jS^wmiElRl— KflBR 

%&&i&&<n&&mmz&v zm.m&ftmi>x&ift$&m 40 

fllft&««0>»fiS* t Hute^ 1 i owe 
Kftfl!liL£&J9|i£KK: ± 0 8SrtE«(Bl3tiSffl«©«-»fiift 

ft t friESf 1 3t-^^»s*j <t umrnm 2 

KttbftfcSES^ftSJWSBSrfflV^-C, iiuie#^<l!l3fej£ 
flr«©*»S«ft t ffiCJB 1 3t^«»*J <fc tfiKrlE* 2 
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4 

1- 3 tcmiJ (cis: it <b ft fc fttt&ft um^wt t , 

«i 9 ± 9 *«-§-s:ai«r5fci?>fcJnA#ffii 

KRl* e>ftfcanA#flB«ftH»*S t , 

6 ] #MftiJ*3 <fc twin A#«©Utrffi3teS«* w 
«-A73{R'J(-mIie^ 3 h £4Mfi 

ffi t -r sa««>#«iiia^3tei£7 ^ ^^ft^ftiag 
$ft, 

SufEAPA#ftiJ^(4MfS*PA#{IJ*§mmT-g«^!7- • 

MIEAPA#«2£S$iJW^tt:, K(-± 
0 #iPA#^WmrlE3fei^ft«^?>-h K> 3t«-S-SrS«-eS 
L"<^^ftA(-«:5 J: 5 (ciPA#^©3til 

S:a(faB«ftgf^k#J«HB»::*s»t5iPA#^«)K*jl6«« 

<owzMmmmt i,-cK^aEje*L*5 i 5^«^*ft 

fc, 

7 ] #D0A#^-tft-Pft«ft*s#J 9 S T 6 
ft, «^H:R#J D ST«ft<03t«*Sr^-ifti-SjB 1 

»ssstiffl3tt-*a i^-^^ia«$ft, 

r«? ^H-^-tcovNTfi, &mmit%mmfrtt>iMA&$e.x 

©Mt'T 9 *(t-§-*sai«*ftK* i yt-sftm^x-s-m 

$ftT, M3tt-*a I/-?*gtI 1 *77^^ 
iCxkm & ft, *P At^ffll < (Cifig $ ft fcB 3 %<&ft$L 
tstc i <9 #*PA#55T(OteT U 3tft^"^?K*t-^ DTK 
Il^7 7 ^/<i>^^^ ^iS^ftfcS^T 1 ?^!^- 

*»ftfcapA#ffl*"9— *a U"- # zmxmmA^m^ 

mmm.fr b±v Km^-mm * ft, ^jpA^ffl*-^- * 
^•jgE $ ftTBufEfs 1*77^ ^tciidj $ ft, mmx-mm 

$ ft 3t T ^ ir x *r it X' h o T , 

LS^m 3 *^jS«tc:«t 9 #»t bftfcR*f^7 ^ yv- 
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5 

kss 3 3te^»»«i^afei-* t^t kse» 3 

^KSStJB y 4 As 9 fab ostt * Srtt* l 3fe 7 r -f A 

y 4 <D^>hWi&<DWL^y7 b m&mfe-f - 
*-9 h*m^X, BE* 3 3t-fr»««(DffilBm-K«ai 

«frfBfflfll*iS«« £ SuffilR 1 3te^#««*5 J: tmiESB 2 10 

«*aS««<z>5S««* i: SufSJi? 1 3te-&'$>8E»fc ± U*fuK 
*2 5fc^#«S^«*4#tt£V:7 h-T^^fiiJMS^g 

%mfc&mm\&*mm^y h*«f«tRe*3ELTi» 

« ffirKff l 3frfr5WE**$ <fc StjfEff? 2 

t SME* l *g*5Mfc«*3 «£ O^fuiBSg 2 20 

ICRW 61xfc*DA#«j6*«*#« t , 
Srfll r t «r«M» t *t 5 %T 9 i? * ^ D 
[f(*#JS g ] #^ffiO*5<fcT^*PA#ftiJcOB5|B5tg{f 
#A*«^«TlBJB3*^»«»<o**:»*^7 h£r¥4g 
*I £ t-**»©»«»iB»#*:7 ^ /u* jx-eftJBR 30 

MlEJPA#ffifl(c^mjiBiPA#ffiiJ5tS<H«T*S«/^I7- . 
</^SriB3tUttS«^!7— • u^/i'S:1ltrieJDA*flfl# 

LTRftae3Ei-6W#p#R«r«it, 
5 #3bPA**<0*(rlE*aSft«^e)± 9 *flW-«r»«-CSt 

*MIE»g^^t;*J»lKtcfett5iDA#^OK3t^SI 
[*W<0f¥J»*ttW] 50 
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[0 0 0 1] 

«;S:fflV^3tiDA# J ? 9 3feCATV/i4f03tT^ir^^S; 
[0 0 0 2] 

ife&co&ffi] mssmfrbtoA^<oT9±x*v by 
-9\z.$L&2,mtt*m\<^m*m \ *pa# 
3 0 1 frh 3 0 4K-ttt-pjx»*x l ^?>X4 (::t* 

f^*PA#&5r4 t LTV^) as#J9^Tk*LTV^t><E> 
JIHW<z>3teas««3 1 1-3 1 4cox, co 

3feffir*«r*^««3 1 5t#iftt, —*<r>yr4'* 
3 1 6(c^tBi-^> 0 #3fe«#ttaiA#iE<^R^ttfc-/ 
-K31 7 0*<fr4WHB 3 1 8-C#JPA#33iJK»R* 
tbx *7r>fy<3 3 1 — 3 3 4 SrST*PA#^tcg^H 
fc^Slll^ 3 2 1-3 2 4-CSft £tt£o *0A#^bS 
— tf>t»«l£OV^te. 0fJx.«. *PA#3 0 l^ol/^lft 

*^«3 2 s^foastasixfciR*^! 

fS-5§-f3\ 7fe^r^^^3 4 1 Sr-g^^tbTy— 
3t^iffiS3 1 9T'*77^^3 4 2-3 4 4£rfci££ 
^fcffe^PA#36^03fe{f-^^JSfi:#fi^tbT, ~*^> 
7r>f^3 2 9Sr^UT«*-eea6*tt5o ^"X:i^> % 
-&5MKS3 3 0Srfflv^T#fift*ixfc*«#Sr*a6ft& 
fC»»bT-tiX-en*g««3 5 1-3 5 4tC«< 0 

[0 0 0 3] ^ft^aSrfflV^itr^-fe^^t^ftS 
«ftWPH«tl'-2nm^— R«J-C*>5. 5 
ffL — 1f©«S««f4^#»3K»U— 1ft?t0. lnm/°CO 
R*»b«r*i-. <KK:. aPA**fcR*»ttfc*iS«ai^> 
*«35S 2 OtSEft-J-Jxtf 2 n mfftt5o »P 

A# 3 0 1 <^^{f m 3 2 5 <Oft*3&SH 1 8 (a) CO J: 

^ci3:^^ttTv^Tfe. 7fc^{fa3 2 5^^tttu 

-^<oy-K3i 7 (cR*»ixfc*^R« 3 1 9^(C 

ER*ixt:v^s*^jfi»3 3 o<DR**fttasraia(b), 
(c) cr>J:5«ftUj:< tt, BStSft*;^^ 
o^^l:4otLS5o Sot, JPA#^co^^m 

[0 0 0 4] j - K^A-fr^RSttWtt^RttlcRRS 

nr*5 5, ««^bd«ft»ttft*>^^ARfi-^)«rti4:* 

^^ti5 0 Hi 9(a) CO J: 5^JPA#3 0 1 Ojtaifflrfll 

0(b) oj; 5JcAA.^tv/7 hi-a«^^*>s. 

ttfiO.Olnm/ °C<DMmmt*7f;-fo 1 0 0 0 Cco^.jg^{t: 

F^-e-4 0-6 5X;<DW}ftu&&w$t£ti 

TV>^5) T*lnmOfift3Eftl:45o -t^t>b. A A. = 

*v\ <s^, 3 3 ooRAWtt^na 
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(c) 0±5tCftoTV\fttf, #PA#3 0 lo*36ft«3 

«3 2 5 0*«<D«*Sr^i +AX«ftHt/-K 

3 1 7(Dft^#ifegg3 l 9Sriiia$*Tt, *«*«IrI 
H (c) \~^-f£ 5 {-«fl!l03fe^S« 3 3 0 5/ h $ 

[0 0 0 5] ro±5*IWI*:»«:-r6*T^-fex*a; 
39S»HI 5 P9-2 1 4 4 2 9#^«jcB**jX-CV^5 0 * 
(Djj^XD 3<75iPA#fc^i:<OPa<Ofl|fifcSr|g|2 0 

-r 0 i55Mb/ s (DMjjfafcmz^x-Zo mm<D^t 

miS mi 0 1ft 02 1 K^irX 0 {C155Mb/s <DT V ft 
¥k*f—# (iftii'C-i^ilfc^^^) <*:155Mb/s CO^-— /V 

ffU JIHBlOJfeU— ap-a ^4 0 2Sr^Tl*<^3t^ 

t^%m^%^^^ 4 0 9 iaoT, 3tea&B&4 l 0 
nil ^^tt+So *e^4 i o fc5>ttsttfc*fli 

fcH 2 1 cofiSilScO/^^ (T^lfS^— £*l&<0^ 
^4 1 SSr^-bt-^o *»*^-lf**««4 1 

tt*ea5B4l llcJ:DH2 lOA*fll»*A*ti-*. 
Ji5flr-§-^/U^4 1 7t^ftU-f*l|iS4 1 8-r 
OA^5fcff*i:^ffifflPSt>©J»IilK4 1 6TffV\ m 

4 1 8(C^oV>T±^ff^^^4 1 7{:J:ot^ht 

1, ^M^4 0 9, *77^^4 04, ^ 

U~ lFfttf#S3§4 1 8 ^JWO^fittl^ 6 Onm^jS 
V\ lf*if««4 1 8C0^lJ^#t: o -^fi^(C 

^)-LT0.5nm/ o C^^*^t:S:^-r o ^rtT*5 OtOfit 
£fM*fcoTfcflJ#<Z>fcr-*j6^riS2 5 nm»kt5S 

ae t? *> 9 , - o a -e <om %m. it « > * ^ a ^ - ^ 
6o ^da#{-#j«9 mxhtix^xrvm^- 

8«5 0 2t^8JiX, t-ar a i/-^ 5 0 9S:gtl 
*03t:?7^5 1 0^ffi£;h,5o Kfi^a^ttfcT 
<9 5tm -^fl, *nA*^Oifi<lc|fi«$nfcy^- h/- 

1f***B«5 1 1, 5 12, 5 13t«^n 
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fc# JPA#a> b(D±V %\t r 0>3fr&5Mfc» 5 0 3 

al/-^ 5 0 95rit, ft^fe&lS 0 4T*#i£i**L«- 

5 o 5(c^tu^o 
[0007] y^e- h • Ktc/Bv>55frg^i£S5 o 

10 TjfeStSri^So H[«E««IcK|Ra3te*l 0KH 
z <D|ft«iS««fo*#IcSin cot Sr**bfc«aE-ejftft"5T 

5 0 3^6,Stt^tLT< §3feS:^ffi!l03tg{t^5 0 5T 
S«\ 5 0 3©«*4«t«>«ft^7 hML&fe 

tiit^o ss$^gt5 o 8 ft. mftcnytmmms o 

**±5fc«HBi-t-a 0 3fe^iSi»5 0 3©i8t^>7M 

^^5 0 2, 5 0 4t)W^>- h ^ttTV^S^V-^^-f- 
5 0 6 (DfflmWgimK 5 0 7 ^rffl^l It, 5 
0 2, 5 0 4 0»*«H4S:«Sft'>7 hSfcttv^^ b-T 

[0 0 0 8] 

30 fflI^rv^5^BibT^i, ^JDA#S*^y^-h • /— K 

0, ^;tvetU55Mb/s (OWSSre^bJ: 5 » 
ffi'J03t^S^C K7^^-^Ht-^ • ^C0155Mb/ 
s "F !9 — ^ C0155Mb/ s ^r#Slt: Lfc310Mb/s 

(i310Mb/s -e»f^i-5g« SIB*5J:t5*— ^ • -*—?<D 

Att-r^T^^H^co^"- ^ • ^<0*^^yiJi: 

40 ^i:^tb5 0 T9. -ttt-?tl622Mb/s c75 

«f«eaiiS««cft5i:, @K<7>ibf^it««1.2Gb/s (CTi 

[0 0 0 9] ±E<^BBIH^*W*i-*fc»tc 

50 [0010] 



9 

^ix&nfcmmvmxbti. miat&mymx$i&<o 
i it<&ft$L^*mm *m\^ ®m 9 m 

&mwftmmmfrb&mA%fi.x<D®.mxT <o %m^t> 
Ka&asjv &mz%&&femz.z.'o&mxmftx(Di% io 

T 9 Ttm^fcBr^ifc CTiifjfBffl ljt7r^ '^*b#i& 

x^-MK^m^mmxm.m^^. jl 9 %m^\-^^x 

^ffiflT-^ 2 3fc^SESte:«t 9&SI 2 jfc 7 r-4'<frb 

— *aHEfi£*iXteJ&l#:7T^'<«c8S8lEU »JB3 3t 20 
^•^iS?g(-(i#iPA#lc#J o ?S-Cfc«*£W0>«ftfc:E 
jfts|stf> tf- ^ Sr^fr-r ^ 9 ftft e>*i/t 

*3 9, Ju«»cEB$nfcS*^rsE*SR*»e>*«-§-asa&w 

-9 i 0EJR 1 * 7 r '< i SrftTWIS 3 Jt^»«<oK 

3. u—9*fti,xmwx'%:ffi&nxm.%ij&7 * /is9<n* 

«l*Jfc:EB£ft, flftia*J9 ^TK«Sr^*»2p«It Lt 

3ft, #10A««*aSflMlrolJWBW 5 ST©R*H:»*i 
frt3<0=i-?l/ K»c± 9 HfJlEi£ft->:7 Mfc*tt->7 b 3ft 

[0 0 1 1] X, *^B^(c:j;5teW3tT^-fe^75^;(i, 
3 ibf-, «-^1il*3<fcO ! *DA#{RiJroStIfE3tS:m^O#A^ 

5«=«iiii®3t*7 /i-*/4SEB3ft, JS«3tai«*© 
fifttt«HE«*S^t*J«HB»c± 9$C'>figEte3ft, *P 
A^lftgif flgT-fflit $ ftfcfl^ff ^ V — • l^/MiflP 

A#«3taHt m*t>mwiz&m £ ft, *nA#«iwKSft 

ft, ^{BS*^W=i-^> K»d<t 9, #*DA#sEw*IfE5t^ 
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fWW * ft, K*fi«*ttaWB»ft^^b«!»«|5fc*S«t 5 
[0 0 12] JEfc, *»WKiJ:Ste©3tr^-fe^*«;T 

m 9 stjsfiffl*(tf^^st5i i mm 
itv—**. u— *asEB3ft, t 9 ftB^t-ov <>-<:», 

m£timmi&&ft$L&x~&$L&thx. mmmity—* 
~\>'—9&mxmiyt7T'('<i£i£m£ti. imxm^n 

iS < l-EB $ ftfcfg 3 3t-a-^R^li i 9 #JP A#95T <o 

mr 9 jt«**sjftftfcjffi: cxism 1 3t7 r-r ^*»&»« 

3 ft, ^«$ttfc»ET9*«*ttE«Slffl*7r>f^4:# 
iPA#^o3tSft^<oii;Htr(ce*^fc*PA#ffl3t^— * 

t^(b±<o itm^tf&m z ^l, ^*DA#ffl3t^— u— 

^ t ISE^ffl 7 r <Y SrSTRJB 3 3t-^««-C^-»[ * 
ESB 3 3t^RSfc«#*PA#»J:tt 9 STfcigfttA^-W 

sscswic tr-^ Sr^r-r srmi7 ^ 9 ft- 
3fcf— =3f^. u-*£^Si?i3fc:7T'r^&&-cgiS&3#-£- 

t?SfS S frWLWb 7^;\s9<Dtip -tRS 05 jgfi: ->-7 H# 

h^tt, MiB^i^-a-^K^fei^Huia^ 

$tt, #5!)PA#fiiJ3ti^m^OBUISS'J9STO&ftftmiJ 
^^<D=>^> K{c«t9MIEiSev'7 hftfcftv-7 h $H 

[0 0 13] 

T^irx^iticioV^T^ #iPA*^jSS%#J9 i§T, ^ 
*»P>y*— h • J— b'<Dft&ft$i&i£X'te±y , T9^r 
H^t'thl^(D7T4 y<^:^mi- -5A\ fc-5V^(i±9, T 

MU t»SI->7 hifcft, »©5tilHt*«>3BS« 
*s JS»-EBS)h.TV^533Hgtffl3t^JSE«tS«ffl3t-S- 



( 7 ) 

11 

[0014] 

[mmm] &T\z*&w<Dmmm&mm*m^xnmiz. 
mmmi) mm^m^m^mi (xi*5) \z.nt& 
\ch^xT^^tm^^m±i-^ytmmm, 4, snv^ 

6 y ^r- 1— y - KO?S 3 4 <&«**H4tf> 

lc:^{ffl(c:^:ttbtifc^!7-^-^, 8-1 2tt»«^) 
mUf%%7r<< 13, l 4 tt»«l^|t^ixfcjB 1 3te 
^a*»£»2#^#«», I5ttflffl*f- *=>.u- 
9. 1 6ii»i*^MSi 3 tit^—^=uu-^ 1 5 

BO*77^^ 17^1*77^^ 18-2 0tt 
iPA#ffl|60iBj»ffl3t ^ r ^ 2 1 — 23 f±JPA#«* 
§«8L 2 4-26 teJPA^fflJft^fi «L 27-29fi 
inA^iFJjATM (Asynchronous Transfer Mode: 
mm^r- K) MS*. 3 0-3 2(^^2 1, 22, 
2 3 -e-ttt^ixSft * tbfcSff 3 3-3 5 f3*P A 20 

2 4, 2 5, 2 6 (C^t bT^tb-etb^^S 
SV7 f|cmtt^^£)tl5fiftjt/T^ 3 6-3 
8 fiJnA#fl'Ji£fHf -§\ 8 1-8 7{j[^fx|^ 3 
9-41 tt*nA#«iS«« 2 4, 2 5, 2 6 ^M^ZZ 

ti^ti<Di&&&m'M^&tz&<D'</is=?xLm*8 5, 8 
6,87 ^<DM.mumm^r. 42-44 nmx^mmm 

m%?T<<'<, 4 5&Wi2%:7T^ 4 6 - 4 8 fi« 

fiiJiajiiffljt^T^^ 4 9 - 5 i itmm^mm. 52 

- 5 4 tt^{BS3feSfS« 4 9 - 5 1 2n (DSfWft, 5 5 
liATM$m 5 6-5 8 ttffiiJWff -g-Sr^Ay^fSft 30 
-B\ 5 9 tt8t*gc3tft;*iHHHB, 6 0^6 3H:JWI©1S 
SJ»«e, 6 4-6 7ttJBM£flmi, 2, 3M*tLT 

mt^r, 6 8-7 o 1, 2, 3^1-5^ 

tt-Pix^fflftSrSiJW-rS^^niiR^S 2, 8 3, 8 4 

^©aucw«flr#. 7ittsi 13^2* 

SfiJ«l«-i§\ 7 2-7 4»Afli£flr«|l, 2, 3«S 
SrSJWtS^f xS^-S 1, 8 2, 8 3rt>£>(D^gir 
ViMffR, 7 5tt^/^oi5H^-8 4^e>©lfttyttf[ 40 

7 6-7 8 «dJDA#«i£«« 2 4, 2 5, 2 6 TOJft 
aeSrfiHWi-SfcftKO^U^^SH^S 5, 8 6, 8 7^?> 
<O^SirV^fW$R, 8 Ofiy ^e— h • K\ 8 8(j:i 

7^<£fMWf-^ 9 0tt*^!7-^-^ 7^?>C0ttl*ffi 
-5§\ 9 1-9 3fi*PA#fflJATM^2 7, 2 8, 2 9 
a*&»fe;h,5T0^— IflML 9 4-9 6ttJ0A#«A 
TMS*2 7, 2 8, 2 9— gJjP$tt^±«9^.— ifff$R 
T*fo5o 9 7ttftftSSfclM*ltt5 9^6ATMS«i 
5 5 -.(DSJWf -*§\ 9 8-1 0 0 »flLAMffl3£S. 6 0 50 
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1-6 0 7 li^Uf 81-87 ©at 13 

3t*ATM£&«|5 5^bMM$iJOT5 9 ^<D®\ 

[0015] £*TK*i12 2 — m 8 Sr/BV^I2 1 <£>Kl{£ 
5 0 H2S, El l <£> 5 y b • J — K 8 0 
fc*>5»3*^jSE«4©«ft«H4i/7 h^SiJ^"T6^ 

4 <t SB 4 5 ttn-*«±k:fRH $ tiX ^ -5 

4 3k&#«« 5 <OVtfk*s7 Y tf*>« ± 5 f-W3t^ 

»«*«rR«i-5. *3m«84fi7u-»88 
(AWG) T*«fiES*L53&5, -*uc£ bfc^l/- v 

&&tzfa7 r^f^tf I? tit? ft is? h LT^£a>Sr/^ffi!ia> 

LT*3*^jft«4^bS4tbT< 5*Sr*^!7-> 

SrSI^LT, ^1^7hAU9, » 3 

* l 3te-&5Mfc« l <oaiB*<Z>«*»tttt, 0 4^1- J; 
^<^~*fflO$Efi;u <0¥ffi*ia 5 ^3 3fr£*#i6 

[0 0 16] H5f4»rtKl*>6»13t*»jBE*l 3 
2 3t^&SS*l 4<Ojfifi«Ftt**ftffibfc^7 hSfc 
ttv^ bi-^fc^colElSS^n -/^ Sr. Hl^6»Hltfc 

lcJ:9ttftM*P3£1E6 3teR£»S*:*D&*, &£$J«P 
^16 3 li» 1 1 3iJB23te-fr»«»l 4£ 

afttuTv^^u^*^ 8 4^*j»««t7 i^^-r c 

^A^aiifc^ 84 OlSttf- 5: X * if <7>Mft"fe Vi^ 
T^^^^tL, a*-fe^lMlM(l7 5 fifi£E»J«§Slt 6 3 
-</^^^8 4^0f3£<Oi&aE»c&5 J: o 

1 ^^t 0 6 3(aox, m. 

[0 0 17] I6(^t7n 7 ^t\ ffiS^^b 

sy«iffi 5 9 ttsrt^3taHi« i <o»fi«*s\ tftu l/c 

t5^vyK6 4S:aito IflEMWtl 6 0 tt, ^(O^ 
•7VK6 4 tCg<5^T$iJ$p{f-^6 8 Sr^/l-^-^^^ 8 1 

id*u M^fxi^s 4^b<^aa?'fe^iMHf*R7 
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8 i ffim^mmzLta z> ± 5 k:mm«e 6 8 

[0 0 18] Sfelc, Hl*»fettaj**LfcH7«>>^ti-/ 
<fc tK jRAK^bMWn 5 9 ttJ»A#^o*aS«« 

TM»5 5fcJPA«*aSft«2 4 OR**** AT 

MJ««5 5tt«itf, I3 8tc*i-j;5/«c r^aw-f 
OAMir/wj K^W«fe<0*T»«©*iiS«*lll^6 
MX#«<&*gfftt»2 1 fcC*.* ATM«*2 7 
«*3 0coOAM-feyv^feJBL*fl|f*S:tfe#fflU, 

TtBAffiHSEB 9 8 teftfflStfft 3 9 Sr*PA#*a6«« 2 
4^;l/fx|iF8 5(:SU ^</^^^S 5frb<D 

3 9 iaft*d»ssii9 8fc±or, as 

-feviM»*7 6Sra**c«»U tOtttflW6 0 5Sr 
ATMS*2 7 CIf 0 &A1tff6 0 5(JATMS*2 
7|:J;oT, OAMt;^ffiV^ff»2 4^b^A 
TMSi«5 5^t>tt5 0 jftft3e*{b»JW« 5 9 tt A 
TMM5 5 1 3 3teJ:0»*i/7 hfitC 

[ooi9] ««^^k»j»ss5 9 te%iW<D&?tmmm 

R«»MR««:«*$/:7 hSH^ h IT, 

[0 0 2 0] (*Jfe^ij2) 0 9(i*^0^(7)fS*3S2 (X 

12 1-12 6 fi^iSiiiSM* 7 W x 12 7 — 13 
2(i*PA#«Jiaj»ffl3t7T>r^. 1 3 3teATM3c^t$ 
5 5a»fett*£3t{t»JWI»5 9— <^ffi!l«m*"Cfc5o * 
fc, 141-14311 *aA#(BI*g«« 2 1 , 2 2, 
2 3 T^tt^ttSiJ^L^cS:^ U^;i/Of- ^Tfc 

5 0 witf, »fli<D3tafefflraii(D»*sra*Tt lxm 
s^iaKWkATSrau!, H9^e>ttiusixfciai 

1^0'^BB*e, T — AT, T, T + ATtCOV^ 
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.3tg««l2 1 (2 2, 2 3) 17 — • U-</UP 

(T-AT) , P (T) , P (T + AT) SrfHffJ L (El 
10(b) »HR) , *ixe>^ffiSr««0«ftgc^k»Jffll«|J 

5 91^9 > ttihizm^^x^^mitmm^s 9« 

[0 0 2 1] Ull 1, 12, 1 3£fflV^ ro^cp^ 

10 1 6 0(CT-AT<7>aS88^^> = -^ V K 

168 Sr*2HS« 1 t^A^miji^- 8 1 U ?fci£{f 

1IS5 9ttATM3?ft«5 5lC3^y K9 7&mtt, ^TP 
A*«3tS««2 lt§H^!7». U^A'tW-WLT, 

5 5|j:OAMt;i/5 6 X 9 •JW«-S-Sr*affl' ^ 1 
3t«-g-«c^lftUTiPA#fiiJ3tS:fS«2 llcei^o AT 
MSJ 2 7tt. Tt^lf ^ 2 1 !7- • 4 

20 l£$iJ5£i*-5o 3tSm«2 lWd-h^t-KH ID 
i2<D<fc5te^ iiL3 Lj r*/i'j)*b<D? b — ^ fcSflM" 

!7- U^</uSriE»^a!J5e-r5fc«)tc*SfS«l2 1 OA 

ftm^mmsd&yty*^* 121 ^f?A-r^ 0 ^-<^ 

l«iH:J|S3**»**4<Z>»*:jj[fi^7 h*r#'<— C# 
[0 0 2 2] 3tS««OiiB«^ttH 1 3 tCT^-r 

So to»^y^au i&mmi&7 << sis? zfr 

30 LT. «»V B ,3a»bSflr^!7— U'^dSJB^SixS. ft 
*J*#tt, ffi^Vo tcai^^tlSo rcoai^ftt^OAM 
ir^(CAttfc± «9 If # 3 6 %m A#«*3&«« 2 4 (d <fc 
•9 ATM5H15 5^Kag-rSo ATM$«l5 5li: 
©flMBl 3 3SrSftS^b#J»«fS5 9^atU 
«l«5 9fj:P (T-AT) =P (T + AT) ^"TS 
«t 5tc»STSr** x ^T*3-7yK6 4lc:<k5H« 

«i i ^a«*j»ss« 6om 0 

[0 0 2 3] JPA#«*iSflttl 2 4 

^e- h • K8 0^3*^j8fg4OiS[fi^7 V* 
{%yy^^ l 7-*3t^— ^r^- — 9 l 5-»3t7r-Y^ 
1 2-+%'<V — *—9 7— WJW«-gr9 0] oaK-Ctftffl 
Ufcjft«*^k*J»tt5 9tt, JPA#«*ii6««2 4 0 

9 7(C,fci9ATM^5 5d*tS 0 ATMM 
5 5f43vyK5 6Sr^trOAM*fe/^S:^ftiJ3t^f«l 

ioeasu. *tL«:s»taofcjpA#«*siflr«2 if* 
ummwmm 9 szm lxmwmm 3 9 \c x <o spa#« 
50 fta6flr«2 4oaaE«rTteRje-ra*iwsr+5. r.tt(d 
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£9, 3feaHt«24©38S«Efto«WISE*J^ftoixS 0 26 

fc3tft#4 2 «rfi|»i-5«fla3taffi«4 9 -?5tr*tt9 . 
SMt'<!7— • u-</vjBISSrtTPo I^C±5t-. T —A 

T, T+ATfCOl^TfcgfE^y — ' U"</l'fTV\ P 
(T — AT) =P (T + AT) li:fcaJ:5fcT«rWRj£ 

-rso 

[0 0 2 4] (£%0J 3 ) El 1 5 fi#3PJOfft#ig 3 

(x»7) nmmv>tt<r>7u y ?m-ztb 

So **Slil*©3fc7r^^l 7£r_t<9. T'OM^m 
i-ffiffl-rSfc&^tOT-ifcSo 1 5 1~1 5 3«^|hI19 
154-161 (4iPA(|lJBa^ffl3t7 

*77^f^l 7§r^-LTe^$tb-C, 13 
^SS4fM$Ht (*7r-f^l 8-ft-y— * 
^ U— * 1 5 l-»*77-<^ 1 5 4cDSSg] 5rST^§ 
ft»2 lTSfS^tb*. — 3fci£ffi$£2 4T*ita^tt 
fc±93t(I^-tts (*77-f^l 5 7^t-^fal/- 
^15 1-*77^<180»IS) %mx%i3yt-£ft$i 
|g4-eflfeO*BA**»P>^fc3tffi-§-t'^&*tl^ asstP] 
D3t7r-Y^l 7 ^ilk 9 . C3tf— *=lU— * l 5—ft 
77^^16 0 2 jt^MS 1 4 CDf£8&) -CiS*a. 
, ©*S««4 9 56-CH»jSStt4. f&3 3fc-g-#z£gg4 

Rtt£*tSftcD*i5*£: (*77-f^l7^t-*al/ 
1 5-»f5 2 3t^ai[*l 4-^577^<l 6 1©g 

-? 1 5 1, 1 5 2, 1 5 3('*dV^T, &<QMXb*l1Z 
<S-ttftX. , * 2 , -A.. TOffif©^ 
Ki:fiaiJ»c38±3Hi:fc±9ff#©^»fc#l^»^ff^ - 

[00 2 5] (3IJ(£0iJ 4) HI 1 6 (±*^BJ»fi*II 4 
(Xf48) HJfe^JO^co^'ci 5»^@tfc 

S„ 121-126, 1 7 1 li^igciiiiM^t^^/W^ 
T\ 1 7 2-1 7 7l41Bi^ffl7t7Tl'^T-fc5„ 
SS3t7^/V^12 1~12 6, 1 7 CDi|Hi£*@f4fS 3 ft 

tf*b*V^. *Jfe^J2T-i4'<fc(Dtl^D*fe-C, ^<IJft 

a&« m i i*PA#«ff3ta&fli« 2 1 n&wifo&zm 1 ft^- 

#1&§§1 3 £^3ft^#i£S4<D*g^:7^/U*#tt<D* 
'C?««, IS 3 ft£-^i£t§ 4ir§2 1 4 

*PA*flS3tSffi*2 1 fc»<BlftM»4 9<OS«^!7- 

[0026] (n^€rij 5 ) u±<ommm 1*^4 -et4. 
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ATMSaft«tiffi*toiH©i^««tiW»««[(0 
OAMt;Hia- y*«$& (f^jj-^-^) irfigijfc, 

rifc&So 0iJx.fi N tei£*5ti LTSDH (Synchron 

10 ous Digtal Hierarchy) ^r^ffl-f-Sii-o-f-fi, SDHCO 

[0 0 2 7] 

(1) ^(M-e^y h7-^©fiS->7 mft 

<DftmffimbtoA&w<oft&iBm<nftM&&&±xmw 
*©«»^b t> l < &mm<oi&& &m s r t a*-e# 5. 

20 (2) H^co^y Yx?—^(D^y^/vf>m'iSL(O^Mf£ 

(3) _h!E (2) <Dm*fe*^~?1rZ><»\^ mtz^y< 
<4 *-*?Wfi&&t&mk 

(4) fflrt^aqA#^tt:bft5ft2Sg««H:, *3893 

7?it (0iJx.fi, STM-1, STM-4ftif) cDftjgg: 

(5) • y- Kojte^&s&fcfMfrflsLT^ 
30 y^e— h • y- KoR«#0ff-SiJ*>J75 s ^<, * 

(6) 1mA&f&<Dmmj3 3*ttCfflj$)tft£<, ATM^SD 
H^2fcD*-^*J-^pI^T*fc5. 

««®J»Sixfc!««gE«*#fi*S:S:fflv^TSi»W/j:3t 
r ^ * * tj^; ^-ffitt-r a r t & x # 5 . 
[m®oiifi^/«eia,^] 

[H 1 ] *3BW©IMt* 1 ^St*£?1-«— 3lEl60iJ©«fifeSr 
$t7o -y^ Hit:- $3 So 
40 [12] 11©H, mS^-g-^ScO^ft^Ov-^ 

So 

[12 3] ^{Ba-effliJ^-TS, jB3*-S-4>»«lc:iia*ii*tb 

mxbZo 

[04] JBlfc±t5*23t-&»««oaia*OS£ft«H4 

[0 5] BlOH, *l*5j:tJ«JB2 3t-fr»»»«)jftft 
50 WtoejWSrtTpWfiB^WmLfcflJ^Sr^i-^n jy^H 
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X*JbZ>o 1 7 

[0 6] m 1 (O o ^ftiJ3fe^H^O%S^fi5rSiJ^i- 1 8 

5mteS:ttWbfcf#^:S:^t-^n-/^[gT*fc^ 0 2 1 

[El 7 ] SIOH, iPA^{RiJ5t^f ^^fig^g^^J 2 4 

«-r6^tg^ttttib^«^^^i-^n 5/^[HT*fc5o 2 7 

[08] ATMt-^ott^)^^ • ^<D4^$y — X 3 0 

tC&tf^OAMir/l^ ATM±/l'<DmW$:1-Z>tz#)<Dm 3 3 

"CfcSo 3 6 

[09] **WO»**2^»Jte'r5-*t60y<D«^Sr 3 9 

^t^o y^mr^fc^o io 4 2 

[iio] 0 9<z)f#/&';i:&^T s *y Vy — fcD^y 4 5 

^;^#tt(c»tr, ft^H^M^T, T + AT, 46 

T-ATk&^tc^<D7 4^?&&tftmmm?>%LMt- 4 9 

oM#>^m^i-^^^o#ttin^fc5 0 5 2 

[mi i ] 0 9 (D o mm<Dytmm m^^^m-t 5 5 

[Hi 2] m27t^^^c}:^33t^«^fC^^ 5 9 

5^ h-?%mWi-&tz£>(nmx*&>Z> 0 6 0 

[0i3] *mw\cm\<^ vy^^^o^—y^^m 6 4 
im%7jk-tm$&mxhz> 0 ' 20 6 8 

[[ii4] 0 9 (d 0 toA%rm<D3tmmm<D$iS:%:m 7 2 

[in 1 5 ] 3 fcsa-is-r &—niim<omtfL s 1 

Sr^i"^ni y^ST*fc5 0 - 8 8 

[Eli 6] *»WolB*qi4lc:»jS:i-*— St«««>«rt 8 9 

&7jk-f7uy?mXhZ> 0 9 0 

[8171 «*a^lfOtt**«*r**^fflv^fc*T ^i?* 9 l 

^SCWISr^i-^o y^H-efcSo 9 4 

[111 8] 1U1 7^i-t*3feO^O^^S:IftKi-Sfc 9 7 

Mit^5o 30 9 8 

[[ii9] mi 7 {c^m&<n^^(DX&%:wim-tz>ti 1 2 

«)©0t*)5o 1 2 

[E2o] «*fi«offi(oas«*a*a:s:fflv^3ifer^ 1 3 

Itfc^o 1 4 

[021] B20 (OJS^T «9 3tfS#0«^«Sr*i"H Or 

T*&5 0 1 5 

[02 2] 0 2 Q<D%T9^*%i£<0±te<Dmi$L*7Flr 1 5 

y^at-fcSo i 7 
in^mw] 40 1 7 

1-3 itmmm 3 0 

4 s& 3 31 

5 »4Jt^R« 3 1 

6 S*BlSE*jH 3 1 

7 jt^l7 — 3 1 
8-12 %yr-<'< 3 1 

13 mi 3 2 

14 »2#*#«« 3 2 

15 mmyt-y— * 32 

16 *77^/^ 50 3 3 
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£fll3te:77>r^ 
-2 0 E*|ffl5fe^r-f^ 

ATMSJ 



2 3 
-2 6 
'2 9 
'3 2 
-3 5 
-3 8 
-4 1 
-4 4 



it***** 

-48 Jt7y«<s< 
- 5 1 «£ 

-54 Sfllff 

-58 IWW«**r^A/«a6flrfll# 

-63 uKMinsit 

-67 Jft«*B*« %r 

- 7 1 aAffi«iflr# 
-78 um^^mm 

V h • y — K 

-87 

i7 — y - ^ ^ b m^jit 

-9 3 T5»— !f«f« 
-9 6 ±19^.— if«f« 

-100 ^ssijw^e 
1-126 «F*siiia»3te7-f^# 

7-132 ^fc^T-f 

3 ATMX««^^a6fi*^t»J««B^O»JWfB 



1 — 

1 — 
4 
1 

2 — 
1 — 
1 — 
5 
6 
7 

8, 
1 - 
5- 
9 
0 



14 3* *§(fMJ£lf:§|f/^-^ 

1 5 3 *PA#fflftlJ-— 

16 1 

ftmmmmyt? * si-? 

17 7 ±yr^^< 

-3 0 4 io A# 
3 1 4 %i£fl|-« 

y^e— h • y- K 
3 1 9 
-3 2 4 

-3 2 8 Jtj@H§« 
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331-3 3 4 ityyi '< 

3 4 1 — 34 4 %7t4'< 

4 o i %mm m 

4 0 2 ? 

4 0 3, 4 0 4, 4 0 6 %V T A 

408 %m% m 

4 0 9 3fe^»«« 
4 10, 411 
4 12 

413 mx%mm\t *§r 

4 14 * n s/^Mf# 
4 15 ±«9x-^ 



10 



4 17 

4 18 

5 0 1 
5 0 2, 
5 0 5 
5 0 6 
5 0 7 
5 0 8 
5 0 9 
5 10 
5 11, 
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5 0 3, 5 0 4 



^rrL ^ 
5 12, 5 13 



6 0 1 — 6 0 7 ^fiS^S 1—8 7©ja*W« 



[Hi] 



[116] 




asms 



£atm 



I \ 143 \ 

ft 



7 34 JSR£L 



32 29 



26 



26 *■ "- - ilp P- 



96 



81 




■— <- -n \ 

-T-. i < 



? 

60 



— \ — 

59 



88 



{ 89 
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[02] 



[H 3 ] 
AX 




[1214] 



I I I 



A, A 2 
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[15] 



ims] 




67- 



-604 



13 



14 



71- 



OAMfeH/ 



ftjjx 26 tii/ 
51 I tH/ 



ATM "t 11/ IaTM fe M/ 



l&Jfb'f-tf OAM-fciU 



OAMfell^ 



ATM "b II/ 



k84 

75 



63 
[H7] 



(a) 




tatmik 

24 



* 21 , n Cb) 
, A 1*4^36 94 Cc) 



[019] 



O} A 



<D 



o 

B. * 



i 



X.+JA 



tQM 



urn 



[Eli l] 



56 



55 



ATM 



81 1 p 

^ IN 15 I? ^i^ 7 , 21 3 0 

1 I*J 98 39TT76^_ 



64 



97 



133 



601 60 



127 21 30 

* ui-J4l 



2fc* 



14 



-59 



52 
1 



49 



124 




f 45 



46 




S3? 



24 85 



I60|T94 



130 
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,21 141 



j^j W^^a , 42 

ill^ja^w i !a . ^CAiia^rai. ATM 



i ,yg^ i '-ri3 
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[110] 
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